ABSTRACT
INTRODUCTION
Nanoparticles have a wide range of applications due to their unique properties that it can easily enter the cells and caused some toxicity (Connor et al., 2005). The AuNSs imply that they could get close to a biological target of interest. The environmental impact of NPs is evident; however, their nanotoxicity due to the reduction in size to nanoscale is rarely discussed. AuNSs may serve as a promising model to address this size-dependent toxicity, since gold is extraordinarily biocompatible. There are differing reports of the extent of the toxic nature of these particles owing to the different modifications of AuNSs, surface functional attachments, shape and diameter size of the Nano spheres (Takahashi et al., 2006 and Pan et al., 2007). All gold nanoparticle sizes (10 -250 nm) were demonstrated to be present in blood, liver and spleen after 24 h from injection, a clear difference was observed between the distribution of the 10 nm particles and the larger particles. The 10 nm particles were present in various organ systems including blood, liver, spleen, kidney, testis, thymus, heart, lung and brain, whereas the larger particles were only detected in the blood, liver and spleen. The distribution of gold nanoparticles in tissue is size-dependent The AuNSs size and exposure duration effect on the liver and kidney function of rats: in vivo have not been well documented before. In the present study we aimed to address the particlesize effect on the liver and kidney function in an attempt to cover and understand the toxicity tool of AuNSs.
MATERIALS AND METHODS:

Gold nanoparticles
Gold nanoparticles (10, 25 and 50 nm particle size) were obtained from (National Research Center, Cairo, Egypt).
Synthesis and characterization of gold nanospheres of 10, 25 and 50nm
The Au nanosphere shapes were produced by ascorbic acid mediated reduction method. For synthesis of AuNSs with a diameter of about 25 nm (AuNSs 25), growth solutions of AuNSs25 (7.2 mL of 0.1 M CTAB and 0.225 mL of 0.01M HAuCl 4 ·3H 2 O) and AuNSs 50 (6.4 mL of 0.1 M CTAB and 0.200 mL of 0.01 M HAuCl 4 ·3H 2 O) were separately mixed with solution of fresh ascorbic acid (0.050 mL, 0.1 M). After that, 0.1 mL and 0.026 mL of seed solution were transferred to the stirring mixtures, respectively. Finally, these solutions were stirred strongly for 10 sec until a wine-red solution was obtained. The mixtures were left undisturbed overnight. According to (Turkevich et al 1951) Animals 40 adult female albino rats (12 weeks old, 200 ± 20 gm) were purchased from the Egyptian Holding Company for Biological Products and Vaccines (VACSERA). Animals were housed individually in clean plastic cages with steel toppings (1:1 male female ratio) with 12hrs day and night cycle in the animal house, the temperature ranged between 20-25˚C with a relative humidity of 55±5%. Food and water were added ad libitum. After one week of adaptation, female rats were mated overnight (each male rat was mated with 3 females). Day 1 of pregnancy was defined as the day in which the mucous plug was present and spermatozoa were found in vaginal smears.
Experimental design: Animals were randomly divided into four groups (10 rats in each group) as followous: First serve as control group in which pregnant rats were injected with normal saline solution intraperitoneally (i,p,) 48 hr after mating. Group 1 (AuNSs injected groups), in which pregnant rats were i.p. injected with75 µg/kg weight of 10nm AuNSs. Group 2(AuNSs injected groups), in which pregnant rats were i.p. injected with75 µg/kg weight of 25nm AuNSs. Group 3(AuNSs injected groups), in which pregnant rats were i.p. injected with75 µg/kg weight of 50 nm AuNSs. 48 hr after mating, All groups were scarified on Day-19 of pregnancy.
Histological studies:
Tissues of liver and kidney of the treated and control rats were eviscerated, fixed in 10% formalin solution, dehydrated in ascending grades of ethyl alcohol, cleared in xylol and embedded in paraffin wax. Several sections of 5 microns thickness were prepared, Mounting and staining were carried out using Haematoxylin and Eosin for routine histological examination. The sections were examined using a research microscope supplied with an eyepiece micrometer according to (Davenport, 1960).
Electron microscopy:
The fresh hepatic and kidney tissues were primarily fixed by immersion in 5% glutaraldehyde and then secondarily fixed by immersion in 1% osmium tetroxide, then washed in 0.1M cacodylate buffer. Fixed and washed specimens were dehydrated through an ascending grade of alcohol. The absolute alcohol was replaced by propylene oxide. Dehydrated specimens were infiltrated with the resin mixture through a graded series in glass vials with polypropylene caps, and then transferred to an oven. The mounted blocks were trimmed with razor blades using Ultra microtome. Semi thin sections (1 μm thick) were cut using glass knives and stained with toluidine blue. Ultra-thin sections (50-80 nm thick) were cut using glass knives and the sections floated on water surface picked up on copper grids. The sections were double stained in uranyl acetate followed by lead citrate. Stained sections on grids were washed with 0.02 N NaOH followed by distilled water and left on a filter paper in a petri dish (Johannessen, 1978) prior to examination with a JEOL 1010 Transmission Electron Microscope at the Regional Center for Mycology and Biotechnology (RCMB), AlAzhar University.
RESULTS:
Liver: Microscopic examination of liver sections from the control group revealed normal hepatic lobulations. The hepatocytes were arranged in anastomosing cords, radiating from the central vein to the periphery of the classical hepatic lobule, separated from each other by narrow elongated blood sinusoids in which the von Kupffer cells could be detected. The hepatocytes appeared polyhedral in shape with an eosinophilic granular cytoplasm and rounded central, vesicular nuclei with prominent nucleoli. Some hepatocytes were binucleated. At the corners of the hepatic lobules, the portal tract appeared to contain a branch of the hepatic artery, portal vein, lymph vessels and bile duct. The hepatic bile duct was lined with cubical epithelial cells (plate 1; A, B). Liver treated with 10nm AuNSs showed dilated and congested hepatic blood vessels, vacuolated and ballooned hepatocytes with early apoptotic nuclei. There was extensive mononuclear cellular infiltration surrounding the bile ductules, and compensatory proliferated bile ducts could be detected at portal tract area. Kupffer cells were hypertrophied within the dilated blood sinusoids in some areas (plate 1; C, D). Also pregnant rates treated with 25nm AuNSs revealed widespread preserved the normal hepatic architecture. However, degenerative and apoptotic changes were encountered in a few hepatocytes. Mononuclear cellular infiltration and bile duct proliferation were also encountered in the periportal area (plate 2; A, B). Furthermore the examination of liver for pregnant rats treated with 50nm AuNSs, designated dilated, mild congested hepatic blood vessels surrounded with mononuclear cellular infiltration. Most hepatocytes preserved the normal hepatic architecture. However, hydropic degeneration and apoptotic changes were encountered in a few hepatocytes. The sinusoids were dilated with lymphocytic infiltration and hypertrophied Kupffer cells were encountered in some of them (plate 2; C, D).
Transmission electron microscopic results:
For electron transmission microscopic examination, samples of the liver from the control group revealed a normal ultrastructure of hepatocytes, enclosing central rounded euochromatic nuclei with well-defined nucleoli. The cytoplasm of the hepatocytes contained well-developed flattened cisternae of rough endoplasmic reticulum studded with ribosomes, numerous rounds, ovoid intact mitochondria and scattered glycogen granules. Bile canaliculi between adjacent hepatocytes contained microvilli and a junctional complex connecting these adjacent hepatocytes was observed, contained microvilli and von Kupffer cells, could be easily detected (plate 3; A, B and C). The ultrastructure of hepatic tissues from pregnant rats treated with 10nm AuNSs showed marked cytopathological changes where hepatocytes, displayed euochromatic nucleus with margination of heterochromatin. Others displayed dramatic pyknotic hyperchromatic irregular nucleus with deteriorated chromatin condensation, the cytoplasm was highly vacuolated with rarified appearance and nearly devoid of organelles. Smaller stacks of fragmented rough endoplasmic reticulum and abnormal mitochondria that appeared swollen with complete loss of internal matrices and disrupted cristae could be detected. Further, Disse's spaces contained Von Kupffer cell, between the vacuolated hepatocytes showing numerous vacuoles and a large number of electron dense lysosomes (plate 3; D, E and F). However the ultrastructure of liver section from 25nm AuNSs group showed almost normal ultrastructural appearance nearly similar to control group apart from few cytoplasmic vacuoles, electron lucent lipid droplets and many membranous electron dense lysosomes. Bile canaliculi between adjacent hepatocytes with absent microvilli could be seen. The space of Disse, containing microvilli and von Kupffer cell containing large number of lysosomes, could be easily detected (plate 4; A, B and C). The ultrastructure of liver from pregnant rats treated with 50nm AuNSs showed almost normal ultrastructural appearance nearly similar to those of 25nm AuNSs group apart from more cytoplasmic vacuoles, larger electron lucent lipid droplets and more membranous electron dense lysosomes. Bile canaliculi between adjacent hepatocytes with absent microvilli could be seen. The space of Disse, containing microvilli and von Kupffer cell containing large number of lysosomes, could also be detected (plate 4; D, E and F). 
cells with appearance of hyaline casts inside some tubules was observed and some collecting tubules were lined with flat dark nuclei (plate 5: C, D, H and E). Occasional glomerular congestion was seen in the kidney sections from rats exposed to 25nm AuNSs. The congested glomeruli showed capillary dilatation. Renal tubules appeared dilated and showed degenerative changes mostly cloudy swelling, vacuolated cytoplasm and pyknotic nuclei of the lining tubular epithelium. Sloughing of the tubular cells inside their lumen and inside some dilated collecting tubules were also observed that appeared lined with flat dark nuclei. Moreover, congestion of peritubular capillaries and interstitial mononuclear cellular infiltration were also noticed in some areas (plate 6: A, B and C). Also examined sections from 50 nm AuNSs, revealed partial preservation in the normal histological structure of the renal glomeruli and tubules. However, some renal histolpathological lesions appeared more or less similar to those of 25nm AuNSs group. Congested glomeruli with capillary dilatation and occasional empty spaces lined by squamous cells were noticed. Some renal tubules were mildly dilated, showed degenerative changes mostly cloudy swelling and others showed pyknotic nuclei. (plate6: D and E).
Ultrastructural investigations of renal tissue from control group showed a normal ultrastructure of renal corpuscle, tubular epithelial cell layer and basement membrane of the proximal convoluted tubule. The nuclei were rounded euchromatic. Its cytoplasm contained intact cell organelles, including numerous normal elongated mitochondria, basal membrane infoldings and a few lysosomes. The luminal surface of the cells had long densely packed microvilli. The kidney glomerular tissue showed multiple glomerular capillaries, podocytes with central nucleus and characteristic well-formed primary and secondary foot processes with regular spacing between them resting on the glomerular basement membrane. Normal mesangial cells, with electron-dense cytoplasm surrounded by its mesangial matrix supporting the wall of the capillary were observed (Plate 7: A, B and C). all examined ultrathin sections from10 nm AuNSs, treated group revealed the renal epithelium had a thickened basement membrane with decreased apical microvilli, pale rounded nucleus with margination of heterochromatin and the cytoplasm was nearly devoid of organelles except from many pinocytotic vesicles , membranous electron dense secondary lysosomes and swollen mitochondria with destroyed cristae and loss of internal matrices . The distal convoluted tubule had shrunken pyknotic nuclei and margination of heterochromatin with irregular nuclear envelope. The tubular cytoplasm revealed hydropic degeneration, vacuolation. Basal infoldings are apparent in some areas. The kidney glomerular tissue displayed multiple glomerular capillaries , swelling of primary foot processes and fusion of the secondary foot processes of the podocyte in certain areas with irregular spacing between them and apparent thickening of basement membra were detected (Plate7: D, E and F). Ultrastructural cytopathological changes in renal sections from25 nm AuNSs treated group, evidenced long densely packed microvilli at the luminal surface of the proximal tubular cells. Mitochondria appeared normal with intact cristae and electron dense internal matrices. In addition , congested glomerular capillaries, swollen primary foot processes of the podocytes and fusion of secondary foot processes in certain areas appeared with irregular spacing between them and apparent thickening of basement membrane (plate 8: A, B and C).
Ultrastructural cytopathological changes in renal sections from50nm AuNSs treated group were nearly similar to those of 25 nm AuNSs treated group. The proximal tubular cells had a thickened basement membrane with decreased disrupted apical microvilli and the cytoplasm contained pinocytotic vesicles, membranous electron dense lysosomes, swollen mitochondria with intact cristae and electron dense internal matrices and rounded nucleus with margination of heterochromatin . The distal convoluted tubule had shrunken pyknotic nuclei and margination of heterochromatin with irregular nuclear envelope. Basal infoldings are apparent in some areas. The kidney glomerular tissue displayed multiple congested glomerular capillaries, swelling of primary foot processes and fusion of the secondary foot processes of the podocyte in certain areas with irregular spacing between them and apparent thickening of basement membrane (Plate 8: D, E and F). 
DISCUSSION:
Hypotheses which have been proposed about probable damages resulting from nanotechnology are threatening the development of nanotechnology, unless the correct information about what the risks are and how to avoid it (Zhang et al., 2010) . Investigations in the present study emphasized on those results of researches and showed low to high abnormalities in liver and kidney, as in pregnant rats treated with 10 nm showed in liver section dilated and congested hepatic blood vessels, widespread vacuolated and ballooned hepatocytes with early apoptotic changes, the Kupffer cells were hypertrophied within the dilated blood sinusoids in some areas Also pregnant treated with 25nm and 50 AuNSs showed preserving the normal hepatic architecture. However, degenerative and apoptotic changes were encountered in a few hepatocytes this agreement with Abdelhalim and Jarrar, (2011) when reported that in comparison with the control rats, the exposure to AuNSs doses has produced inflammatory cell infiltration, Kupffer cells hyperplasia, central veins intima disruption, hepatic strands dilatation and occasional fatty change together with a loss of normal architecture of the hepatic strands and they decided that the exposure to intraperitoneal administration of 10 nm AuNSs TEM findings in the current study revealed numerous important ultrastructure changes in liver cells and kidney for pregnant rats treated with 10 nm AuNSs where marked cytopathological changes were seen in hepatocyte, dramatic pyknotic hyperchromatic irregular nucleus with deteriorated chromatin condensation and the cytoplasm was highly vacuolated with rarified and abnormal mitochondria. This agreement with (El-Daly, 2017) where rats treated with nanomaterial showed vacuolated cytoplasm, damaged mitochoderia and rER and pale nucleus with irregular contour. (Ansari et al., 2016) according to rats were treated with AgNPs were watched irregularities in nuclear membrane, chromatin condensation, degenerated hepatocytes with shrunken and atrophic nucleus, vacuolated cytoplasm, pleomorphic and swollen mitochondria with distorted cristae, irregularities in rough endoplasmic reticulum with extensive dilation. These observations are suggestive of early necrosis and apoptosis in hepatocytes. Ultrastructural observations in the present study for the kidney rats treated with different size of AuNSs,evidenced the cytoplasm nearly devoid of organelles except from many pinocytotic vesicles, swollen mitochondria, swelling of primary foot processes and fusion of the secondary foot processes of the podocyte in certain areas and long densely packed microvilli at the luminal surface of the proximal tubular cells. This is in agreement with Ansari et al.,( 2016) where treated rats with AuNSs showed change in mitochondria particularly evident in proximal convoluted tubules, a significant decrease in length of filamentous mitochondria was also noticed, Hypertrophied and fused podocytes and chromatin condensation, dilation of rough endoplasmic reticulum, cytoplasmic vacuoles and thickened glomerular basement membrane were also detected that may led to the necrosis and apoptosis of the cells. Chen et al., (2009) Concluded that accumulation of nanoparticles was observed in the cytoplasmic matrix and organelles including mitochondrial matrix as electron-dense material and dilated rER in a dose dependent manner, the particles in Kupffer cell were detected. Moreover, these accumulations were more obvious in perinuclear membrane and inter nuclear matrix, may be due to the smaller particles sizes that are easier to enter the cells than larger size so the particle deposition in liver may lead to hepatic lesions. However, the physical and chemical properties of nanomaterial are expected to cause significant effects on the behavior and properties of macromolecules, cells and body parts. Saman et al.( 2013) using Ag NPs, noted that the particles were concentrated within membrane-bound vesicles point to either effective removal from the cytoplasm after diffusion through the membrane and incorporation into phagosomes or lysosomes, or uptake by mechanisms involving membrane incorporation of particles. Long et al., ( 2006) reported that the presence of TiO2-NPs in these manners could facilitate generation and accumulation of ROS and oxidative stress that may be the main cause of the ultrastructure changes in the hepatocytes as swelling, perforations and disintegration of mitochondria, rER, irregularity in nuclear envelope and condensed as well as fragmented chromatin, the developed oxidative stress increases lipid peroxidation of membranes of mitochondria and rER permeability leading to disturbance in ATP and the intracellular calcium ions levels.
CONCLUSION:
The results of the present work indicated that all sizes of Nano gold can cause side effect on pregnant rats but 10 AuNSs caused side effect more than 25, 50 AuNSs. 
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